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[57] ABSTRACT 

A magneto-optic storage media is provided with two 
defect information blocks for storing information con- 
cerning a defect. At the time of reproduction, both the 
blocks are read, and it is determined whether or not the 
reading operation is normal. If the reading operations of 
both the blocks are normal, it is determined which of 
the respective numbers of registrations of the informa- 
tion concerning a defect stored in both the blocks is 
larger so that the block in which the number of registra- 
tions is larger is utilized. Then, the defect information in 
the block which was not employed is updated and regis- 
tered with the defect information, if the defect informa- 
tion is not registered, the block is switch so that an 
updating and registering operation can be executed 
again. 

7 Claims, 4 Drawing Sheets 
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METHOD FOR MANAGING INFORMATION ON A 
STORAGE MEDIA WITHOUT LOSING 
INFORMATION DUE TO EFFECTS 

5 

BACKGROUND OF THE INVENTION 

1. Fietd of the Invention 

The present invention relates generally to a defect 
information managing method, and more particularly, 
to a defect information managing method for protecting 
and managing information when a defect exists on a 
storage media. 

2. Description of the Background Art 

FIG. 1 is an illustration showing a track structure for 
a storage media of the storage device which is a back- 
ground of the present invention. In FIG. 1, a storage 
media 10 is provided with a defect information block 11, 
an alternate area 12, and a user area 13 in that order, for 
example, from an inside track to an outside track. Infor- 2Q 
mation concerning a defect on a storage media is stored 
in each track of the defect information block 11. The 
information concerning a defect includes, for example, 
information indicating which track is defective. A de- 
fective portion of the user area 13 is replaced with the 2 $ 
alternate area 12, in which information in the defective 
portion is stored. In the storage, device 10, the defective 
portion of . the track in the user area 13 is replaced with 
the alternate area 12 based on the information stored in 
the defect information block 11, so that the reliability is 30 
improved. 

Meanwhile, if and when digital information is written 
onto a magnetic disk such as a hard disk or a floppy 
disk, the information is stored by completely inverting 
the magnetization corresponding to binary information, 33 
so that new information can be overwritten on old in- 
formation without erasing the old information. How- 
ever, in the case of a magneto-optic disk, the old infor- 
mation must be erased once before writing. Therefore, 
in the magneto-optic disk, if an accident such as instan- 40 
taneous power failure occurs when the information 
concerning a defect in the above described defect infor- 
mation block 11 is updated, the defect information on 
the disk is destroyed. Thus, in the worst case, the entire 
system can not be utilized. In addition, if the informa- 45 
tion concerning a defect has been erased, it is liable to be 
erroneously recognized that no information concerning 
a defect is registered. 

SUMMARY OF THE INVENTION 5Q 

An object of the present invention is to protect infor- 
mation concerning a defect which exists on a storage 
media if an accident occurs when the information is 
updated and registered again. 

Briefly . stated; according to the present invention, 55 
first and second defect information storage . areas in 
which information concerning a defect on a storage 
media can be stored are provided on the storage media, . 
either one of the first and second areas on the storage 
media being updated, when the information concerning 60 
a defect is updated by updating means. 

In accordance with another aspect of the present 
invention, the area to be updated is an area other than an 
area in which the newest information is stored. 

In accordance with still another aspect of the present 65 
invention, the area to be updated is an area in which the 
number of registrations of information concerning a 
defect is smaller. 
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According to the present invention, either one of the 
first and second defect information storage areas on the 
storage media" is updated. Thus, even if an accident 
occurs during updating, the information concerning a 
defect always remains. in either one of the defect infor- 
mation storage areas, never to disappear. 

The foregoing and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description 
of the present invention when taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration showing a track structure for 
a storage media of a storage device which is the back- 
ground of the present invention; 

FIG. 2 is a schematic block diagram showing an 
electrical structure of a magneto-optical type storage 
device according to one embodiment of the present 
invention; 

FIG. 3 is an illustration showing a track structure for 
a magneto-optic storage media according to one em- 
bodiment of the present invention; and 

FIGS. 4A to 4C are flowcharts for explaining an 
operation according to one embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 2 is a schematic block diagram showing an 
electrical structure of a magneto-optical type storage 
device according to one embodiment of the present 
invention. In FIG. 2, a memory 2, a recording portion 3 
and a reproducing portion 4 are connected to a CPU 
(Central Processing Unit) 1. The memory 2 comprises a 
ROM (Read-Only Memory) for storing an operation 
program of the CPU 1 based on flowcharts of FIGS. 4A 
to 4C as described below and a RAM (Random Access 
Memory) for providing a work area. The recording 
portion 3 is used for writing information onto a magne- 
to-optic disk, and the reproducing portion 4 is used for 
reading the information recorded on the magneto-optic 
disk. 

FIG. 3 is an illustration showing a track structure of 
a magneto-optic storage media according to one em- 
bodiment of the present invention. In FIG. 3, a magne- 
to-optic storage media 20 is. provided with a defect 
information block 21, an alternate area 22, a user area 23 
and the like in the order, for example, from an inside 
track to an outside track. The alternate area 22 and the 
user area 23 are the same as those shown in FIG. 1 and 
hence, the description thereof is omitted. The defect 
information block 21 is divided into a A block 21a and 
a B block 216. Information concerning a defect com- 
prises, for example, the track number of a defective 
track in the user area 23 and the number of registrations 
(or the number of times of registration) of the informa- 
tion concerning a defect When the defect information 
block 21 is updated or registered again, the A block 21a 
and the B block 21b are. alternately reloaded so that 
information always remains in one of the blocks even if 
information in the other block is erased before writing. 
Therefore, even if an accident such as instantaneous 
power failure occurs during updating, information be- 
fore the accident remains. Thus, if and when the system 
is automatically returned or returned by, for example, 
turning on again the power supply, the worst situation 
can be prevented in which the system is down by an 
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impossibility to reproduce defect information and a 
malfunction is caused by erroneous recognition of the 
defect information. 

FIGS. 4A to 4C are flowcharts for explaining an 
operation according to one embodiment of the present 5 
invention, where FIGS. 4A and 4B show a reproducing 
operation and FIG. 4C shows a registering operation. 
Description is now made on the reproducing operation. 

At step SI (referred to as SI in the figure), the A 
block 21a and the B block 216 located in the defect 10 
information block 21 of the storage media 20 are read. 
Subsequently, at step S2, it is determined whether or 
not reading the A block 21a is normal. If the reading is 
not normal, it is then determined at step S3 whether or 
not the A block 21a is blank. If the reading of the A 15 
block 21a is normal, a A block reading flag is set to a 
sign indicating that reading is normal, at step S4. If the 
A block 21a is blank, the flag is set to a sign indicating 
that the block is blank, at step S5. On the other hand, if 
the reading is abnormal, the flag is set to a sign indicat- 20 
ing that the reading is abnormal, at step S6. Subse- 
quently, at step S7, it is determined whether or not 
reading of the B block 2lb is normal. If the reading is 
not normal, it is then determined at step S8 whether or 
not the B block 216 is blank. If the reading of the B 25 
block 21b is normal, a B block reading flag is set to a 
sign indicating that reading is normal, at step S9. If the 
B block 21b is blank, the flag is set to a sign indicating 
that the block is blank, at step S10. On the other hand, 
if the reading is abnormal, the flag is set to a sign indi- 30 
eating that reading is abnormal, at step Sll. 

Then, at steps S12 to S17, a block to be used when 
defect information is registered, i.e., a block holding the 
stored content is determined based on the above de- 
scribed A block reading flag and B block reading flag. 35 
If both the A block 21c and the B block 21* are blank, 
defect information does not exist. Thus, at step S18, a 
defect flag is reset. Subsequently, at the step S19, the B 
block 21b is employed. Certainly, the A block 21a may 
be employed. If the reading of the A block 21a is normal 40 
and the B block 21b is blank, the A block 21a is em- 
ployed, in the step S20: If the A block 21a is blank and 
the reading of the B block 216 is normal, the B block 
216 is employed, at step S21. If the reading of the A 
block 21a is normal and the reading of the B block 216 45 
is abnormal, the A block 21a is employed, at step S22. If 
the reading of the A block 21a is abnormal and the 
reading of the B block 216 is normal, the B block 216 is 
employed, at step S23. If the reading of both the A 
block 21a and the B block 216 are normal, the number 50 
of registrations of the information concerning a defect 
stored a each block is stored in a register in step S24, 
and the respective numbers of registrations are com- 
pared with each other at step S25. If the number of 
registrations in the A block 21a is equal the number of 55 
registrations in the B block 216 or more, the A block 
21a is employed at step S26; otherwise the B block 216 
would be employed at step S27. In cases other than the 
above described cases, a defect information reading 
error flag indicating that the reading of information 60 
concerning a defect is abnormal is set at step S28. 

A registering operation of the defect information 
block will now be described. When information con- 
cerning a defect must be updated and registered again, 
the block other than the block employed in the above 65 
described reproducing operation is updated and regis- 
tered. First, at step S31, it is determined whether or not 
the A block 21a is employed. If the A block 21a is 



employed, the new number of registrations is added to 
the number of registrations of the information concern- 
ing a defect stored in the A block 21a, to be registered 
in the B block 216, at step S32. On the other hand, if the 
B block 216 is employed, the new number of registra- 
tions is added to the number of registrations of the infor- 
mation concerning a defect stored in the B block 216, to 
be registered in the A block 21a, at step S33. Subse- 
quently, at step S34, it is determined whether or not 
registration is normally terminated. If the registration is 
normally terminated, the operation is terminated. On 
the other hand, if the registration is not normally termi- 
nated, it is determined at step S35 whether or not the 
registering operation can be executed again. At this 
time point of determination, if one of the blocks has not 
been reloaded yet, the block is reloaded. More specifi- 
cally, re-execution of the registering operation is set at 
step S37, and the employed block is switched so that the 
block is reloaded at step S38. Considering a case in 
which both the blocks are reloaded, if both the blocks 
are in error, a registration error flag is set at step S36 so 
that the operation is terminated. 

Meanwhile, in the above described registering opera- 
tion, if both the A block 21a and the B block 216 are 
blank at the time of reproduction and no defect informa- 
tion exists, a defect flag is reset. Thus, the registering 
operation is not performed. 

In the above described manner, if and when the de- 
fect information block 21 shown in FIG. 3 is registered 
again or updated and registered, both the blocks are 
read and either one of the blocks is updated and regis- 
tered and then, the block is switched so that the remain- 
ing block is reloaded. Thus, even if the content of the 
block to be registered is erased during registration, the 
content of the other block remains, so that the stored 
content is held. 

Although the present invention has been described 
and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 

What is claimed is: 

1. A method for managing defect information com- 
prising the steps of: 

(a) providing a first and second defect information 
storage area in a storage medium; 

(b) determining if a defect is present in the storage 
medium; 

(c) storing location data of the determined defect in a 
work area; 

(d) determining which defect information storage 
area has a greater number of registrations stored 
therein, a registration representing a location data 
of a single defect in the storage medium; 

(e) transferring, for storing purposes, registrations 
from the defect information storage area having 
the greater number of registrations to the defect 
information storage area having a lesser number of 
registrations; and 

(0 transferring, for storing purposes, the location data 
of determined defect from the work area to the 
defect information storage area receiving the regis- 
trations in said step (e), the location data becoming 
a new registration. 

2. The method as claimed in claim 1, further compris- 
ing the steps of: 
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(g) determining if a number of registrations in the first 
defect information storage area is equal to a num- 
ber of registrations in the second defect informa- 
tion storage area; and 

(h) storing the location data of the determined defect 5 
in the first defect information storage if said step (g) 
makes an affirmative determination. 

3. The method as claimed in claim 1, further compris- 
ing the steps of: 

(g) determining if a number of registrations in the first 10 
defect information storage area is equal to a num- 
ber of registrations in the second defect informa- 
tion storage area; and 

(h) storing the location data of the determined defect 

in the second defect information storage if said step 15 
(g) makes an affirmative determination. 

4. The method as claimed in claim 1, further compris- 
ing the step of: 

(g) repeating said steps (c), (d), (e), and (0 for every 
defect determined in said step (b). 20 

5. A defect information managing system for a central 
processing unit, comprising: 

storage means for storing data information to be uti- 
lized by the central processing unit; 
said storage means including, 25 
a first defect information storage area for storing 
defect information corresponding to said storage 
means, 

a second defect information storage area for storing 
defect information corresponding to said storage 30 
means, and 
a work area for storing. data information; 

defect detecting means, operatively connected to said, 
storage means, for detecting a defect in said storage 
means and producing location data corresponding 35 
to the defect when detected; 

said work area storing said location data produced by 
said defect detecting means; 

comparing means, operatively connected to said stor- 
age means, for determining which defect in forma- 40 
tion storage area has a greater number of registra- 
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tions stored therein in response to said defect de- 
tecting means finding a defect, a registration repre- 
senting location data corresponding to a single 
defect in said storage means; and 
transfer means, in response to said comparing means, 
for transferring registrations from the defect infor- 
mation storage area having the greater number of 
registrations to the defect information storage area 
having a lesser number of registrations to be stored 
therein; 

said transfer means transferring said location data 
from said work area to the defect information stor- 
age area receiving the transferring registrations, 
after the transfer occurs, to be stored therein, said 
location data becoming a new registration. 

6. The defect information managing system as 
claimed in claim 5, wherein said comparing means also 
determines if a number of registrations in said first de- 
fect information storage area is equal to a number of 
registrations in said second defect information storage 
area; and 

said transfer means transferring said location data 
from said work area to said first defect information 
storage area to be stored therein when said com- 
paring means determines the number of registra- 
tions in said first and second defect information 
storage areas are equal. 

7. The defect information managing system, as 
claimed in claim 5, wherein said comparing means also 
determines if a number of registrations in said first de- 
fect information storage area is equal to a number of 
registrations in said second defect information storage 
area; and 

said transfer means transferring said location data 
from said work area to said second defect informa- 
tion storage area to be stored therein when said 
comparing means determines the number of regis- 
trations in said first and second defect information 
storage areas are equal. 
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